Thin-layer and paper chromatographic systems were used to detect and determine the concentration of cephaloglycin and its biologically active metabolites in serum and urine. Data are presented on the procedures, solvent systems, and specific techniques used in this evaluation.
During the biological evaluation of cephaloglycin, H. R. Sullivan et al. (Abstr. meeting Am. Chem. Soc., 155th, 1968) noted that the antibiotic was metabolized in vivo to desacetylcephaloglycin and desacetylcephaloglycin lactone. Although the standard microbiological assay procedures were satisfactory for the detection of the total antibiotic concentration in serum or urine, a sensitive assay was needed to separate, identify, and measure each of the factors. A method has been devised, using a thin-layer or a paper chromatographic system, for measurement of low concentrations of the parent cephaloglycin and the metabolic products. Concentrations of the antibiotics were calculated by comparing the zones of inhibition on a bioautograph produced by the test sample with the zor'es produced by known concentrations of the respective standards.
MATERIALS AND METHODS
Samples of cephaloglycin, desacetylcephaloglycin, and desacetylcephaloglycin lactone and the test sample of urine were applied to a thin-layer Eastman S 6064 (cellulose) chromagram sheet. After the samples had been dried, the chromatogram was developed by ascending chromatography in a solvent system consisting of acetonitrile, ethyl acetate, and water (3:1:1). After 1.5 hr of development, the sheet was air-dried and placed on nutrient agar of the following composition: Beef Extract (Difco), 1.5 g; peptone (Difco), 6.0 g; Yeast Extract (Difco), 3.0 g; agar, 20 g; and distilled water, 1 liter. Each pour plate (23 X 45 cm) contained 250 ml of agar at pH 6.5, and was seeded with a 1% suspension (55% light transmission with a Lumetron colorimeter model 402E; green filter, 530 nm) of a 16-hr slant culture of Sarcina lutea PCI 1001. After 15 min, the chromagram sheet was removed, and the plate was incubated at 37 C for 16 hr. Zones of inhibition of cephaloglycin or its metabolites were clearly visible. A determination of the concentration in the test sample was made by comparison of the zones of inhibition of the known standards with those of the test sample.
A paper chromatographic procedure was preferable to thin-layer chromatography when assaying serum or urine samples with low titers of antibiotic. Known concentrations of cephaloglycin and desacetylcephaloglycin and the unknown test sample of urine or serum were chromatographed on Whatman no: 1 paper (19 X 46.5 cm). After application of the sample and drying, the sheet was developed for 12 to 16 hr by descending chromatography in a solvent system consisting of n-butyl alcohol, acetic acid, and water (3:1:1). After development, the paper chromatogram was air-dried, steamed lightly to remove acetic acid, and placed for 10 to 20 min on an agar plate (pH 6.5) that had been seeded with S. lutea PCI 1001. After the removal of the sheet, the plate was incubated at 37 C for 16 hr. Zones of inhibition of cephaloglycin and desacetylcephaloglycin were clearly visible and were photographed for a permanent record.
RESULTS AND DISCUSSION
A bioautograph obtained from a thin-layer chromatogram is shown in Fig. 1 . The concentrations of cephaloglycin and its metabolites in the respective lanes range from 0.002 to 0.02 ,ug, except for desacetylcephaloglycin lactone which was tested in a range of 0.1 to 1.0 ,ug. At these concentrations, the zone size was directly related to antibiotic concentration, but with larger amounts the difference in zone size was not apparent.
A bioautograph of a paper chromatogram demonstrating the separation of cephaloglycin and desacetylcephaloglycin is shown in Fig. 2 
